Differences between rat dorsal and ventral hippocampus in muscarinic receptor agonist binding and interaction with phospholipase C.
Carbachol, a full muscarinic receptor agonist, stimulated [3H]inositol phosphate accumulation in both the ventral and dorsal hippocampus, but its efficacy and affinity were higher in the former area. The partial agonist oxotremorine had a weak stimulatory effect in both regions. The affinity profiles of pirenzepine and AF-DX 116 in antagonizing carbachol-stimulated [3H]inositol phosphate accumulation indicated that M1 and M3 receptors contributed equally to the response in either region. On the other hand, there were no differences in the receptor density, or in the distribution of muscarinic receptor subtypes between the two regions of the hippocampus which could account for the effect as determined in binding experiments with selective antagonists. Analysis of carbachol binding curves did, instead, indicate a difference in the way the agonist interacted with the receptors within the hippocampus, i.e., carbachol recognized three agonist affinity states (superhigh, high and low) in the ventral hippocampus, and only two (high and low) in the dorsal part. The findings thus suggested that the regional diversity in the efficacy of carbachol in stimulating phosphoinositide turnover was related to the complexity with which it bound to muscarinic receptors. Transduction processes that intervene between changes in the muscarinic receptors' conformation and activation of phospholipase C might be relevant to these differences.